ABSTRACT. Evolution of a mafic volcanic field is investigated through a study of Pliocene age rocks in the Reveille Range in south central Nevada. Pliocene activity began with the eruption of relatively abundant hawaiite (episode 1, 5-6 Ma), which was followed by trachytic volcanism (4. 
Introduction
The study of Miocene and Pliocene age mafic volcanic rocks associated with Cenozoic crustal extension in the western United States continues to provide insight into a variety of geologically important processes and systems. These include lithospheric-scale tectonic features of rifting on continental crust, important aspects of the crust-mantle geochemical system, and clues to the nature of magmatic differentiation and the genesis of igneous rocks in the continental rift environment [e.g., Leeman, 1982 This area lies along the axis of geophysical symmetry outlined by Eaton et al. [1978] for the central Great Basin, and is isolated from the well-developed volcanic fields of the Sierran Pliocene activity in the Reveille Range commenced with the eruption of a relatively large volume of alkalic basalt (5.1-5.9 Ma), which was followed by trachytic volcanism (4.3 Ma) and finally by a second eruptive episode of lower volume basalt (3.0-4.7 Ma, see Naumann et al. [1991] for information on dates). These map units are shown in Figure 2 and will be referred to throughout this paper as (1) the episode 1 basalts, (2) the trachytic rocks, and (3) the episode 2 basalts.
Petrographic information on these units is summarized below and in Table 1 Episode 1 basalts have 45.7-49.4% SiO 2, 1.0-2.2% K20, and total alkalis of 4.3-6.5% (K20+Na20, Figure 3 and Table 2a ). They are relatively high in FeO* (9.6%-14.0%) and TiO2 (2.5-3.6%) and have low-to-moderate contents of AI20 3 (15.1-17.4%), MgO (2.6-6.1%), and CaO (6.6-9.4%). Normative compositions and total alkali contents indicate that the rock name "hawaiite" is appropriate for all episode 1 basalts (Table  1 and (Table 2b) are nearly all nepheline-normative (Table 1) . On average, episode 2 basalts are therefore slightly more alkaline than episode 1 (i.e., lower SiO 2, A120 3, and CaO and higher TiO 2, FeO*, Na20, and MgO), but the major element similarities between the stratigraphic groups are generally more striking than are their differences. One exception is the subset of episode 2 samples which are strongly undersaturated (>5% normafive nepheline) with <45% SiO 2 and/or high total alkali contents (Table 2b and Figure 3) . These lavas are petrographically distinct in that plagioclase is generally not an abundant phenocryst phase (Table 1) . These features justify the rock name "basanite" to distinguish them from the less alkaline and more plagioclase-phyric hawaiite basalts.
The Reveille Range trachytic rocks (55-62% SiO2) have total alkalis of 9.8-12.3% (Na20+K20) and contain 3-11% normative nepheline ( Figure 3 and Table l In general, the isotopic data for these rocks are consistent with the incompatible element data and the asthenospheric source interpretation. The episode 2 samples form a tight cluster around 87Sr/86Sr-0.7035 and oeNd---+4, and most of the Pb isotopes for the episode 2 rocks fall on a trend immediately above and parallel to the northern hemisphere reference line (Figures 10 and 11 The olivine + plagioclase phenocryst assemblage in the episode 1 basalts contrasts with the higher pressure phenocryst-megacryst-xenolith assemblage present in younger basalts in the area (see petrographic descriptions above). The phenocryst assemblage in episode 1 hawaiites is therefore consistent with evolution in a low-pressure magma chamber in the upper crust. The explosive eruption of the highly evolved trachytic rocks isotopically akin to the episode 1 hawaiites (87Sr/86Sr > 0.7040) probably marked the cooling and death of that high level magma system. We know therefore that among Pliocene-Pleistocene basalts in the area, the episode I hawaiites were erupted in the largest volume (see geologic map in Figure 2) , they resided in the shallowest magma chamber (plagioclase-olivine-dominated phenocryst assemblage, see Table 1 ), and they eventually cooled to produce the most evolved melts (the trachytic rocks).
All of these features are consistent with the model that the episode I hawaiites appear to have experienced contamination in the upper crust whereas younger basalts in the area (i.e., episode 2 and Lunar Crater) do not.
Petrographic support of the assimilation model is also present. Small phenocrysts of biotite appear in some episode I hawaiites but not in basalts of episode 2 (Table 1) The problem though, with any hydrospheric interpretation for the origin of the crustal component in episode 1 basalts, is that it requires that all of the contaminant Sr and Nd be carried in the relatively small amount of (apparently alterationrelated) calcite that is present in the rocks. The large amount of contaminant Sr and Nd required by mass balance (10-40%, see Figure 12 ), and the small amount of calcite present (less than -3%) therefore argue strongly against a hydrospheric origin for the observed isotopic shifts. In general, we believe that a magmatic origin is far more likely to mobilize the large amount of Sr and Nd required to explain the observed isotopic Overall, the volcanic field appears to have developed in response to spatially and temporally discrete melting events in the mantle. The possible role of lithospheric extension or delamination in triggering these melting events cannot, however, be evaluated without a substantial knowledge of local and regional structural/tectonic events at a resolution of approximately 1-2 Myr. The idea that the formation of small volume mafic volcanic fields may be coupled to specific tectonic events therefore appears to be beyond our current understanding of tectonic events for most parts of the Basin and Range. 
